The antimicrobial activity of three solvent extracts (ethanol, petroleum ether & chloroform) of three different plant parts of Alpinia purpurata (leaves, roots and rhizomes) was studied in vitro against six reference strains of bacteria and four pathogenic fungi using disc diffusion assay. Ethanolic extracts of rhizomes showed a wide spectrum of activity against all tested bacteria, but no notable activity against any fungi except Candida albicans. Highest inhibition zone of (14.4 ± 0.4 mm) was recorded for the ethanolic extracts of rhizomes against Enterobacter aerogens. Petroleum ether and chloroform extracts did not show any highlighting results. The antimicrobial potential of rhizomes of A. purpurata is well substantiated than any other parts tested.
INTRODUCTION:
Medicinal plants have been used to cure disease since antiquity. Plants still constitute one of the major source of drugs in modern as well as traditional medicine throughout the world (Suri et al.,1992) . Plants belonging to Zingiberaceae (Ginger family) are known for a number of medicinal properties (Basu, 2002; Kumar et al., 2006; Prajapati et al., 2005) .A spectrum of essential oils are present in the members of Zingiberacae (Ibrahim and Zakaria 1987) . Rhizome exract of some members of the medicinal Zingiberales are widely used in dietary intake as well as in traditional systems of medicine (Ibrahim et al., 2007) . Alpinia is the largest genus in ginger family in whch Alpinia purpurata (Vieill.) K .Schum. is a very popular garden plant in India (Sabu, 2006) . Rhizome has sharp odour, improves appetite, taste and voice. It is also used for head-ache, rheumatism,sore throat and renal disease (Prajapathi et al.,2003) . Phytochemical studies on A.purpurata revealed that it possess flavonoids, rutin, kaempferol-3-rutinoside and kaempferol -3-oliucronide (Victorio et al., 2009 ). One of the major biological properties of flavonoids is their antimicrobial activity and their main role in plants is to act as protective compounds against disease caused caused by microorganism such as fungi bacteria and viruses (Wang et al, 1989) . To dertermine the potential medicinal use of plants it is important to screen them for activity against a wide range of pathogenic bacteria (Fazilatun et al., 2004) . Although extensive research had been done with most Alpinia species including antimicrobial work (Pant,1999; Janssen and Scheffer 1985; Morita and Itokawa 1988; Haraguchi et al.,1996; Miyazawa and Hashimoto 2002; Ray and Majumdar 1975; Ray and Majumdar 1976; Prudent et al.,1993; Lima et al.,1993; De pooter et al.,1995) little or no work in terms of antimicrobial activities have been performed in A.purpurata. The objective of the present study is to assess the antimicrobial activities of extracts obtained from leaves, roots and rhizomes of A. purpurata using three different solvents ethanol, petroleum ether and chloroform.
MATERIALS AND METHODS
A. Purpurata Plant Source: A. pupurata plants were collected from Carmel College, Botanical garden Mala, Trichur Dt., Kerala. They were identified at The Rapinat Herbarium, St. Joseph's College (Autonomous) Tiruchirapalli, S. India and was grown in green house of Rapinat Herbarium, Tiruchirappalli and a voucher specimen was also deposited.
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Extract Preparation: 50 gms of dried powdered materials of leaves, rhizomes and roots were soaked separately in 300 ml of each of the solvent viz. Ethanol, Petroleum ether and Chloroform, in a soxhlet apparatus for 72 hour at 31 o C until complete exhaustion of the material. Each mixture was stirred at every 24 hour using a sterile glass rod. At the end of 72 hours, each extract was passed through whatman No. 1 filter paper and the filtrates were concentrated in vacuum rotary evaporator in order to reduce the volume into 50 ml. The extracts were stored in labelled screw bottles and kept in refrigerator at 4 o C. and Candida albicans MTCC # 1637 were used in this study. For bacteria, the stock cultures were subcultured in nutrient broth for incubation at 37°C and for fungi the stock cultures were cultured in Potato dextrose broth at 28°C prior to each antimicrobial testing. The 24 hr culture was stirred with 0.9% saline to achieve 0.5 Mc farland (10 8 cells /ml for bacteria and 10 6 for fungi) (Okusa et al., 2007) .Ciproflaxin and Nystatin were used as reference antbiotics (RA) respectively for bacteria and fungi.
Microbial strains and

Antimcrobial assay Disc diffusion assay:
The discs of 6mm were prepared using a what-man filter paper. 100 discs were obtained by punching and putting in vialsbottles and sterilizing in an oven at 150°C for 15 min. The discs were impregnated with 10µl of concentrated crude extracts. The discs were evaporated at 37°C for 24 h. Prepared discs containing the various fractions were carefully placed on the inoculated plates using a sterilized forceps in each case (Fatope and Adoum, 1993) . The disc with solvent alone with which the extraction was carried out was used as negative control. The plates were then turned upside-down and incubated at 37°C for 24 h in an incubator. The results were taken by considering the zone of growth and inhibition of the organisms by the test fractions. Antimicrobial activity was evaluated by measuring the diameter of the inhibition zone (IZ) around the disc. The assay was repeated thrice and mean ± SD was calculated (Kuete et al., 2007) . Table 1 shows the zones of inhibition (mm) of three solvent extracts (ethanol, petroleum ether & chloroform) of three different plant parts (leaves, roots and rhizomes). Ethanolic extracts of rhizomes showed a wide spectrum of activity against the seven tested bacteria (table 1 ) . Highest inhibition zone of (14.4 ± 0.4 mm) was recorded for the ethanolic extracts of rhizomes against Enterobacter aerogenes. This research finding gives a scope to further screen the chemical constituents of the extracts which will be very useful to combat the common noscominal infections caused by E. aerogenes (Gaston, 1988; Sanders and Sanders, 1997) . Antimicrobial activity is also noted for these extracts against the common pathogenic bacteria like S.typhi (12.6±0.3) Streptococcus faecalis (12±0.2) Escherishia coli (11.4 ± 0.1) and Staphylococcus aureus (10±0.2). Such activity is also reported for rhizome extracts of other common species of Alpinia like A.galanga ( Miyazawa and Hashimoto,2002) . However the these extracts had only moderate activity against the four tested fungi except ethanolic rhizome extracts which showed good activity against the dermatophyte Candida albicans. Similar result is documented for the associated species such as A.galanga which was found to inhibit activity of a wide range of Candida spp. (Haraguchi et al., 1996) . Biochemcal studies on other species of Alpinia reports flavanoids as antibacterial compounds responsible for activity (Ray and Majumdar, 1976) . Moreover wide range of flavanoids is extracted only using ethanol as solvent (Harboune 1998) . Thus these interpretations are in congruence with our findings on ethanolic rhizome extracts of A.purpurata. Ethanolic leaf extracts showed moderate activity against bacteria. Highest record of 10.6±0.1mm was against E. aerogenes. Both bacteria and fungi showed resistance to ethanolic root extracts. Petroleum ether and chloroform extracts did not show any singnificant results except rhizome extracts of petroleum ether which again targeted its activity against E.aerogenes (8.1±0.3mm). Thus we ensure the antibacterial potential of rhizomes of A. purpurata where ethanol could be a prescribed solvent for extraction. It is also suggested that more research be conducted to identify and elucidate active components especially flavanoids. Values are mean of three trials ± standard error. R = resistance
RESULTS AND DISCUSSION:
